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(54) STEEL SHEET FOR HOT DIP GALVANIZING. AND rTS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase tensile strength 

and to improve plating characteristic by incorporating 

specific amounts of C t Mn, Mo, Si, Al, Ni, and Cu, yiY-a 

regulating the volume ratio of retained austenite to a 

specific value or above, and also regulating the contents I 

of respective elements and the ferrite fraction so that 

they satisfy a specific relationship. 

SOLUTION: The steel sheet has a composition 

containing, by mass, 0.03-0.23% C. <3% Mn, and <1%; Mo 

and further containing >0.5-1 .8%, in total, of Si and/or Al 

and 0.3-2%, in total, of Ni and/or Cu. The amount of 

retained austenite is regulated to >2 vol.%. Moreover, the 

MSO value (° C) defined by equation I is regulated to - -^5* Y J * < ' : *n™^'H:f* 
100 to 100° C, and respective contents of Si, Mn, Ni, 

Cu, and Mo satisfy inequality II. In the equation I, Va 11 

means ferrite fraction (the total fraction of polygonal 

ferrite and ferrite in bainite); and the content of each 

element in the equation and inequality is represented by 

mass%. 
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(57) 

mmi 4 4 0~6 4 0MPagj£<D5l3g5t$^*L 

o # t M4E £ (D^-^b £ B * SODSIftffiS «Jt U 

0. 0 3~0 2 311%. Mn : 3 Mfi%JsAT, M 

o : 1 mg%jaT£**^rr*te. s i as«fctf/£fc 

^:ttCu:§ltT?0. 3~2. OH%t*. Sft 
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[KjRJSI] C : O. 0 3~0. 23gt%. Mn : 
3Sfi%KTF (0%£#£*EI*) . Mo : 1 il%«T 

<0%££t?) £**^Tt£ffe. S i fc«fct;/*fcl* 
A I :-&ttt?0. 5fi~1. 8HS%. N i 23<fct£/<£ 



:*-<T hs6<2«:S%KU:-C?fcy. SoTIE (1) 3£T-^8 
^tl&MSOfil (°C) *<-1 0 0-1 0 0°ca>i5ffl£jg 
£-f-S Si, Mn, Ni. C u fc<fctfM o <0g8 

m<T& (2) sc^aE-rstcDtrfc^ct^eti-r 



MSOfifi CO =550-361 x [C] /(I- V a/100)-39x [Mn ] +30 x [Al]-5x 

[Mo]-17 x[Ni]-10 x[Cu] (1) 

-1. 5%g{ ( [Si] + [Mn] ) - ( [Ni] + [Cu] + [Mo]] ^0. 8% 

(2) 



<SL. [C], [Mn ] . [Al], [Mo], [Ni], [Cu] «fc i; [S 
i]l*. **C. Mn. A I. Mo. N i. CufcJ:tfS 

[R3R4I2] mttotomm -. 1. 8%jut, "W*-r 

H*«i£ : 1 0%Ja-FT-fc£BI#E 1 

[«*JS3] W^JSI *fcl*2lc|E«<DjS)ltS«S«)o 

[ffi#Jg4] tl*3S3lcIHK<Djgl4afei6o#99«S 



[fS*«5] IS^I *fcl42irlBKro5§ltffit8«)o 

, £8§jS£**tie o) sas^i; (4) sc-c?^SLfc 

Ae, £JgjS~ (Ae 3 SM-IOOt) fl)S 
fi«5HI-T&IBltt-tlf LfcSL (Ae, gfig£+5 0 
°C) ~ (Ae, £8§jS-5 0°C) ©jgJ8S5BI-T«# 
U ?l^«l#5 0 0~3 5 0 o C(0SSlCT#l»y. 

«»iaassff«t^*fci*fi«:^-fic. (Ae, ^sijs 

+ 5 0°C) - (Ae, &B§jS-5 0°C) 0>SJgfiSffll-X 
MlC6 0 0~3 5 0°C©SSirTffi^. ^ai 



A e 3 
Ae, 



Cte) =910-203x[C] 1/2 +45x[Si]-23 x [Mn]+95 x [Al]+32 

x [Mo]-15.2 x [Ni] (3) 

(°C) =723-29 x[Si]-11 x[Mn]+31 x[Al]-16.9 x [Ni] 

(4) 



[Al] . [Mo]fc*tf[Ni]l£, * 
MofccfctfN i <D^£ (U 



,<IU [C].. [Si] , [Mn] 
*C,' Si, M n , A I 
fi%) **"To 

[0001] 

[s§uj§a>g-r.&&«j#»] *&w\t. mm, msu gn 

[0002] 

[tt*©ftti5] sis. esim©m<*(-ffl^?»*iT^s9s 

SISIi£ST?3 0 k g/mm 2 ffitDttOTJfci)*^ 
§ilima)^fi<ba>SI-l*?l5i!$*$4 5 k g/mm 2 S 

5ISf5S$£-t(f.&i:. ei!)*(0*(*:fflS94Et LTg*;* 
*v-S#tt<0— 3Xfe£J0Xte (Stt) J&<Sfc<bLTL.£ 



IV &g£$*l&7JDXl±££»-t&i©#»t>;h.Tl^«i: 

[0003] — ^. eib*fflflite?lro^tsizfc^T7jp 
stt^^-r^sigiEffitt (jut, ttr i pj tester 

fcTR I PSffitLt. tt*-ei*Sfiffi)5:^&5c3R*^S 
(CS*nLfc?l3S5S*A<8 0 k g/mm 2 Sktro-C LA^S 

[0004] c5Lfca«safe#Lfct<DtLr. 

li^gfl^P? - 2 0 7 4 0 5^7-2 0 7 4 1 3-^-lC 
iot. ?l3I8£j!><4 4 0~6 4 0MPa?ig-eS13:£ 

[0 0 0 5] 
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i&mw&iL * 5 k-tiwami *&mt. ^Httt 

SKDTX'UZtltzmX'&iX* -troeWI*. 4 4 0- 
6 4 0 M P a m&toBm&Z £ G 

[0 0 0 6] 

MSOI CO =550-361 x [C] /(I - 
[Mo]-17 x [Ni]-10 
-1. 5%^{ ( [Si] + [Mn] ) 

<1U [C], [Mn ] . [AIL [Mo], [NiL [Cu]*>«fctf[S 
i]l*. **C. Mn. A I . Mo. Ni, C uiS«fctf S 
iflJ^fffi (MS%) ValJ7i7-< h»* 

[0 0 0 7] *fcJiiHj§l!tffifStoo#ffiai«ICfclxT 

i*. ttttrnwrnm-. i. 8%ktf. -w*--r h*«j&: 

1 0%JJlT-Cib'5CtA<»^L^. 
[0 0 0 8] ^BOttttigaSIBfto&JBfltfOSSI- 

»SI9tt o # £ ST -5 - <k 1= «fc o T tf> o # ® £ 



5IIB©5§lta«S«)-3#fflSiffiil*. C : O. 0 3-0. 
2 3f|g%. Mn : 3RM%JUT (0%£££ttl.*) . 
Mo : im*%KiT (0%£-&fc) £**£*Tf-i>te. 
S i fej:t>/f fcltA I : ^ttT-O. 5ig~1. 8 fig 
%. Nifc'J:y/ffcliCu :£H-T*0. 3~2S1% 

TIB (1) 5£-e^6£*1.£MSOfit (°C) #-10 0- 
1 0 0°C<DjEH^jSS-r-5i:*l=. Si. Mn. Ni. 
Cu*>«fci;Mo<Dil€l36«TIH (2) ^^^S-T-SttDT- 

V tt /1 00) -39 x [Mn ] +30 x[AI]-5x 

x [Cu] ( 1 ) 

- ( [Ni] +[Cu] + [Mo]J ^O. 8% 

(2) 

[0 0 0 9] —f5. ±.S<7>«/«j:jg|itffifSto-o#fflSi«$ 
SJS-r-5(=Sf=-DTI*> A e 3 £SIjiifc«fctf A e, £g| 
jS£**TIS (3) 5tas<fctf (4) ST?SlLfci:#. 
Ae 3 &8Sj5~ (Ae 3 £fi§Mi-1 0 0°C) (DSSSSH 
ICTSftfem-tlf Lfc«. (A©, £JI/£i+5 0 0 C) - 

(Ae, gag£-5 0°C) 0>S£B5SICT«&U 31 # 
gg^5 0O-3 5 0 0 C<DSJKIZ-C«l»y. *0>tlt*HIE 
S$W«JU^fcl*fT3S^-ri-. (Ae, gSljS + 5 0 
°C) - (Ae, SEM-SO^C) (DSSSSHI-r^it 
IC6 0 0~3 5 OtffliSglCTftM. ^ip-T-i* 



A e. 



Ae, 
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(°C) =910-203 x [C] 

x [Mo]-15.2 x [Ni] 
(°C) =723-29 x [Si] -11 



<!U [C], [Si] , [Mn] . [Al] . [Mo]3S«fctf [Ni]l*. * 
*C, Si, Mn. Al. Mofcitf N i 0>^Wg (S 

[0 0 10] 

[56KOSIJ£<D^fi|] *I§BJ§# _tfE(Dtifcf$e£ 
X^-r h££fi££l±<i>£L* A I 

ts i tsstx-o. 6%w-t#*r£-t±fc : ia>-i?a&y. c 
*tic «fc oTS8«*(-ffl*fc:ft-S!|&*<#S?-<& c t izfc 
y. zHtfto^ i*z>to>*>aM.tfmz>1x 

£ffi< A I fc^tfS i ffltftJO. 5%JilTIC©J© 
U -f-tDftyizc u-V>N i H5jSiEfi#^$+>-i>Ctlc 
<fc o T tf> #4$14£ |S]± * -ti-fcftffilc o lnT 5fe(cHSg L 
CSgl^l 0-3 3 6 3 1 2#) o 
[00 11] *SSBJ!#*l;fc, J:iEft«5£fSfi£<*-fc!-*:& 



+45x[Si]-23 x[Mn]+95 x [A I] +32 

(3) 

x[Mn]+31 x[AI]-16.9 x [Ni] 

(4) 

gl. tzttLA I tS i Ott&tf&ftX' 0 . 5%Jg 
^.t^Tt., CutN i $®iESI-SiJW-r-5i:^lr % S 
i tMnO^ttltC u, N i fc«fc^Mo(D^t1-a<D/< 

[0012] C:0. 0 3 — 0. 2 311% 
CI*. m<7>Mffit£n&7H&&Ri^&Zbti; < X^r-f 

(DffS'lb^Htt-SA^ C^SA<0. 0 3Mfl%*jg-e 
fc^A^. *f|B^T?ttC^S(DTESO. 0 311 

[0013] ca>c^s*<iiaDri>i-tt-3r. Sit 
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TO. ZZnm<H>&7L&t. LiSfrT 6 4 O 

MP a felTa>^S*<»lC< OS*. ffiC#*Bfcfc»£L 
<l£0. 1 OSS%KTFfr -5 0>*<fi<, <fcy»*u< 
lio. o 6®fi%terF<!:-r&a>j!i<Si\, 

[O O 1 4] Mn : 3 Ufi%KiT (0%£^Sfcl^) 

g§g£HBKJ:*TR I P24*A<5tSIL<E<fc-3fcy. S 

&*>0>T% f(D±lfll*3Il%tLfc. (SiMn##fi 
©#£LUTKgl*0. 5I£%, «fcy»£L<l*0. 8 
Sl%T-fey, #£Ll*±KI*2. 5I£%. «fcU»* 
L<l*1. 7lt%tfe4. 
[0015] Mo: 1 SS%K1T <0%£^t;) 

0~3 5 0°ClZ&ft-?&ZtlZ&.'}Xm&2tlZ>*,0>X 

5 5 O°Cf&&ICj08&£ -t*t*-C<7)XgT?S 

(,*. Modioli, Lfc*fil^EIS-r5)i:t>5Si5 
'fr&**ft-Cfc«. HP*.. ffl«l=Mo^^in-r*i:. 

il*1%tLfc. ISiMo#5ffSa>#£Ll\ »*L,^± 

[0 0 16] Si : fc.fclX/^fcttA I : #ttT?0. 5 
f|g%g!~1. 811% 

S i t A I I*, t-^ft-f h$Sat?tSSl~tC4l5 

*-*T-i-4 bMzmm*mt*i£hz\±tf&Ms<r>*it> 
iz (Itot. Xft-f htp0>gtffi»g«>-t#li:# 

(-) . eHb«acD£fi£j!><&;:y^<fcy. 7 

[OO 1 7] /<— K • y— XJilTOiSS (5 

oo°cfeiT©sa) -ei*, *-f-*--r hA<±«$*tixfc5 
i=a*. z.z.x. m\ttfotef$.7tm (<t$i-. -t>>^-r h 

-f h4>^0>CCD;g<b£W*IJ-t-&7cfSI : 0!lx.l£C r) j5<j§ 



t-^ft-f hfi*<^-ri>CtlC<Ei>„ S i t A I I* 

<fc<»it>ttrL^«ic. sub® (ccT?i*-fe>>*-f 
cttir«fcygHb!|a<D^T-^)®^-$5fig-r 

mz?&to>xh2><, 

[0 0 18] ±IB(D3a«*««$1*-5^(cl±, A I fc<fc 

offl^b. ssttco^b. s®tttt©s&^b. mmmo>;x 

Ao^«iSttCD^bSf<DP^^5l#SC-ra 
Ste<Dfltfl5 (1*J£¥ 10-336312 T-I* ■?-(*> 
^tt (Al+Si) VO. 5mm%UTt Ltz<DX'& 

•So 

[00 1 9] L*NLfc*<e.. #l§lp|# t> L 

fctcicfcit, a i ts i ©££-fr^*rmA<o. 5 

gg%£&7LT4,, CuiNi ^SjEfi:lc«Jffli-r-2><b* 
S i ^Mn^tffi^Cu, N i tS&ZfM o (DSft 

izftJflpLfci: LTt. A I tS i ©^-&1-#WSA< 1 . 8 

it&<Dwm&?\£&z-tzbizi3i2><DX'. tv&mmit 

1. 8Sfi%KlTi:-r-5^®A<fc4o 
[0 0 2 0] MLfcSt, •&^bj§lfeSfa«)o 

§ig©«l:, tb-3&SS&mmz5 5 o°cfi^icijn!»* 

tlXMz^totf'*- 1 ?* hSS§LE<^CoT. ^<D$SS 
Lfc^l*. ±IH<D«l-Mo*^*-B--5Ci:lr«feor 
Tfc-SS i t A I ©^tt-#*rSA<'>fcUi§£i;l*. Mo 
^^<b$#i>«lR)A<&-So LA>L^A<b. **6WT?I4± 

erotics i tA i o>-£ft-£mm.£ttmm&<x-2z><D 
x, -tfa©«j&^^bS&«i3iic 1 fc-DTt, 

+4 W}>ti:<ti&Z\t\z*Z>W&<J>'£ft.&®< Ztt 
[00 2 1] Ift. S ili7i7-f h*C:B)tU 

>r ^$^b■ri>c < tA^^>. *&gK£a;san-f 01 

fE^^tf-^-TC: tl-^f^o C5 Lfcg|j5fr£. S i <D 
^JjDfiliO. 5mM%iJlTt-r-6Ct*<»*L<. J:y 
»*L<l*0. 0 5%JaTi:r-5<DA<St^ A I 

ICOLVC*,, =Fi£5'Slc^<-r4t. fc<tjl±l2S i tA 
I <D£ftfi<k Cu. Ni. Mo<D^fta«)/<7>X$jS 
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[0 0 2 2) N i fc«fctf/£fcl4C u : ^ttt?0. 3 ~ 
2RtK 

mzmta-tzk*- xft-r h*<se^bLffl^. 

iz*— a.^-r hA^/UT^lM h^<DinxRgSE|gic 
<t4TR I Pj&mA<36Sil,fc<fc-3fcy, BigSSHbLja 

[0 0 2 3] — 7J. w*lf><D5c3il4Mn tJKcy. Btit 
«fc»±Jjt*ff**.T»*ft<:*— Xf« h+l= 

TtrnVfaiW. '-t'tB#^ia> ? % C u$ 0. 005I 
14. N i^CuCtSlCkoT. "W*-f hgJS4UcR 

[0 0 2 4] *&®T*l*mm<J>i>Q< , S i i A I o^st 
i^Cu, Ni. Mo<D^ti-Sa)/<^>X^SiE(c-r'l> 

*o>*i=i±imb (2) mtzm&rz&W: 

A<fe-5o 1P*>, { ( [Si] + [Mn] ) - ( [Ni] +[Cu] 
+ [Mo]] <Dfit)5<-1. 5%5feJSi:^£i)i:MOSfilA<- 1 
OO'CSLTttHV, mw*-XTT<< h*<S5E<bLiB^ 
tTR I Pm&&XU<tj:&. £fcO. 8%£fi*.-S£ 
S i S$£lfA I 0#ttSA^<«:oT. L^HlcLTt, 
ffl^«»<**fe-r -5 C <t IC J£C £ . 
[0 0 2 5] *&SS©g3ffil=fcM+&S*W<Mb^»£:$HS 

fiEi*jiiH©jiy-cfcy. &m±F ete&v^-si&^mm 

fr*Ui$<DX-&Ztf. ^(O^m^mifoO)?*,. 30J14 
£&<b£l*^£^-5fi!j£iJ^t>LT\ S-*>PI::-d^TI4 
U-r*i4,0. 0 5%JaTI~}tp$iJ-r-5Ci:*<»^Lt^ * 
fc**iii!<z>iS«(-i4. ±12<DfiE«-Jii^[cte9«a>^tt$ 

ffiSL^t^acoafifiE^t^^-s'to-efey. c 5 

[0 0 2 6] #f§BJ?CD$;ffil4. 5l5g5££*<4 4 0~6 4 
OMPaMJg<Dit&H<J«53i£05TR I P$£*f&U:L.T 
i^cifrfc. WM&yx.^* h££ffi<fc-f £>c<b*<M 



^fccgibA^fie-e^JSi^ro-e, h-^jn^ffl 
fcs2D«a«&i4. (717^ h+^-ft-f h+t-^f 

[O0 2 7] *LT, C<Dfi«gffleK-^*^4B®7l— 
^ft-f hfil*. gi«(DilOXl4£*#<£:&-f £>Sgfc 

xt-tv n*se-cfcy. iDxo&smz 

**hi::fll»MtEa>Stteft±$tt«. *#§BJ§T?|4. 
X-T-^-f h©Ms^$fiT*-|±S^IC, M s stiat 
fc&fflfB (1) ar«S*ih.l.MSOffi CO *<-1 0 

o~i 00 <°o o>mmzm&t&!Z>W:ti t ihi>* 
[0028] ft. z(o (i) sci=tei+*=&^aico^r 
(4. rs«w^s^ »»S4 «ffi#JBj <B*&jg 
5*#tl. P4 5) CDSC*Nt,§lfflLfct,©T?aE)-5. 11, 

X-x-^-f h*0>M s jS£fitSf -5 fc C%<7>JS 
tt7i5-f h#*Va (TKyzTT-JU^x^-f K t$&lf 

h4"^a)jg<bc%icgs^-r-5« d-Vff/100) ic 

[OO 2 9] *9£®<DWmz1S^Xl*. SIt-7xft 
-< hfitf 2 tt«%&-t BP*,. TR I 

P3aS**Jai=fES*1i--SAIci4. SB*— 7,ft-f h 
S<Dtt«J|U4 2 %KU-,!:-r C«>tt:S 

^2%5fea-ea5oTt. ait-^ft-f n4j!inxgi 

1xti<ts.Z> a 

[0 o 3 o] *«Bjr-ffiS-r«>ffl®^i4±iBa)jfiy r- 
fc*A<. -trofte. ist<btet*:a*-¥>'<'r^-'f 
«Jicng-r*a>j!><#£L.iv c<o?*>. ^b%i*S^(- 

C $6l<b1Slt LT;BSLT LS?t, t-Xff-f h<35 

JtKI4l. 8%fr-S^t*<»$LL>„ ^fc^-f^-f K 
<*a^|£ot^TI4, Cfl>t*:S^A<1 0%^S7l5><!:RffS 

«>5iS^Sji'CL^5ctiz)Si, 0 (Si, ztit><Dt*mm 

^PS-ri>[C(4. K^btl«l«lj7C^S i , A I , N i , C 

+ 50°C) - (Ae, £8gjS-50 o C) i: Lt, 

l+T. 5 0 0~3 5 0 o ClCffilfr*tl4mL^ 
[O 0 3 1 ] _hfiB<DfilfejgliSfS«>o#fflfflt5a?g®lc 

5IBB(Dj§|i4StBtoo#fflSit5l4. SiiAl (7>£ft#* 
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smm-f -5 c t i-<fc oxtoo #fi £ am t <o£SMb£ a 

5Ct 1= J: *&14(D£fl;S1xa>&<b£ « < C 1 1 < & 

[0 0 3 2] ^niBT-^-r-ssajtfewco^-c 
HEffSi^Jiorffiii-r-stroT-fci.. jut. *%w<r>m 

[0 0 3 3]*56WSaflt, Ae 3 ^JS^SfJfE 
(3) *.T'&mLtzt£. Ae 3 gJgjS- (Ae 3 &IS 

£-1 oo^o (Daa«SHa)ttJtifiag-e^ES$ft 

&-5&SA<&£o Zi<ommEMVlt. ±2Ea5Sn<640 
MP aKTFaMSStSTR I PSaiC&Sfc^x^-f h{*S 

i*7i7-f hx^-h (&mm%t) zmm-t&zt&X' 
[oo3 4] -73, croassg cas$i7Sfi) *< 

(Ae 3 0 0°C) 5fc;3S 

it;<fcyjfi^TgSg±Ses£8!jl>!><Bgt«i:fc-S. ffi. 
t8<DffiA*<iSlM§£-|*. (As, gggjS-l 0 0°C) T? 

[0 0 3 5] 8ftR3m&&l::S&I9^;fc5c3t (7i7-ft- 
4SI-«l«rr*5c^ : S i , A I ; t-Xrt'f l»ffil=fll 
«r-T-S7C« :Mn, Cu, N i If) l±. 7l7-f K IB 

srr-SMn, cu. n i na)*- xft'f s^ss^s 

r'®mtf&Z0>V. 8&&8ligT?tt-h(fS££«< U 7 
x^-f h£8g£tEiIU fMAe, ^S±50°C-e-M 
&&?&Z\tV. 7i7-f K#2£Jt«i:-tSEm2*S^<D 

[0 0 3 6] **WCI*C5 LfcS^i^t.. S&ISIEE&tt 



±lf*Lfc«, Ae, gfig££f!Jie (4) j£T-&mLtzt 
£ .(Ae, £8gjS+5 0°C) ~ (Ae, &S&j5-5 0 

(Ae, £8gjgi+50 o C) £fi*.-S<!:, ^I«f©7i 

*tMSOM± 1 0 0 o CC:SWt?£«£l^o 

[0 0 3 7]*fc. «#S£*<(Ae, gSgjSi-5 0 
°C) Sfcjgtfc-St. 7i7-f hSEJ§(pl=^fil*-X7 i 

•TT^-f h©^SS$*-rMSOfiEA<± 1 0O°ClrfiJfflT' 

[0 0 3 8] **!8t?l*. f©ife5 0 0~3 5 0°COJS 
ST?#l»*t«>-Cfc-S6<. C(DgffiiySJgj!><5 0 0 o C£ 
ffi*.&<t» ±IH©«ICLT (Ae, £8Sj§+5 0°C) ~ 

(Ae, gHS/S-5 0°C) ©SfitSfflT-SJfr&CkK 

•feorsgiM^cD^E^ecs-a-Tt/^— ^-f \~&m 

*©l-§4,mgfcCO>8IB;f-— x^-f H*^ 

#«fySfiA<3 5 0 , t5fe3llc/j:^i:, 
K^J!l*<jiffr-5Ci:lzJ:^r. Cfl)SIt-Xf 

*<&ys tr i pmmz%$iT$><Diz&&tj:ij—z.T-)- 

-i KSSStc^ (C, Mn. Ni. Cu® rojg'IbA^ 

[0 0 3 9] 3RO^*£X8-eii. (Ae, ^81^+50 
°C) ~ (Ae, ^JS-SO'C) <T> (7i7>f h+*- 

k) 2*gia©Tfflssfiai=ft3^-r-5ci:i-cto 

g«tLfc«atfff.*l«. Ae, £SgjS5fc5g(Dfii 
ti£T?t. Ae, &gS)S-5 0°CKi-h-Ptt. gferslffS^lC 

(DgSfW^fiiJ^lCfelt^A, SH^il±±iaAe, ^Sl^ 

^ft-f hA<a»^HT-^$^t. tr i p%imi)<&z>ti 

[0 0 4 0]-J. (Ae, SSIjS+50 0 C) 

'J><£<<cy. ^SMlc*-XT*-f K3c^^7c#<7?ig^b 
Lf=fiJaA<'>JS:<'5:y. Slt-^ft-f h©^fiEfiA< 
2%*jSirfeoTL*5. 

[004 1] *f§W73^1?l*. -5-0)^ 600-350 0 C 

— ^'C hS!fii<Dy-xjafi (5 5o°o iz&mrnuft-t 
zt* mTiis.m<r>?m-(:*—*T~)-<< b^mTtm^m 

<b£l±T 4,^-7 •< t&1&tf±£. Xft-f hA^;B 
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Sfi(*6 0O o C)ZlTk-f C©«ftigl 

5§ll4af&tf)o#a>«i=5 o o~6 o o-cci-ftMfcflnSft 

T?. ^©«»SJg©TKI*3 5 0°Ci:-r&j&g*<fc-5. 
[0 0 4 2] EAT. **B^*H«S««l-«fc^rSlcP«B(= 

Tl*>S<. fir- «IB<offigi;«LT^ti-SM-r-5-tli 

[0 O 4 3] 

[n«6«!i] Tea 1 iz7F-rit&i£#mtfL(Dmtii&* 



iSflSJFlCTjSflSU JI<* : 3 0mmtt?SEILfct, 
Jf^.jb<4. 0mmlCJEJ*^r-S8HffSUfc. &aJH«0> 
&Sgj£ (As, £8gjSfc<fci;Ae3 £gg)S> . fc«fei;M 

soffits 1 i-ttis-f £. ±IBSfiraff^«icoLNr. 
jgJS) „ &6E&# <iD&i&£. *P|»^Fb1) . 

ass. B#Rg) . *5«fci;ss&©sifa (Sg2*a) ties 

2«C*f. 
[0044] 
[11] 



No. 






gro 


{(Sr+Mn>- 


MSOffl 


c 


Si 


Mn 


P 


s 


Al 


Cu 


Nj 


Mo 


AKSi 


Cu+Ni 


Ae, 


Ae 3 


<Cu+NH-Mo)}0>{fi 


CO 


~~1 _ 


0.02 


0.03 


0.9 


0_0O5 


0.005 


1.50 


1.00 


0.50 


0.00 


1.53 


1.50 


750 


1018 


-0.57 


397 


2 


0.09 


0.03 


0.5 


0.005 


0.005 


1.50 


1.00 


0.50 


0.00 


1.53 


1.50 


750 


665 


-0.97 


77 


3 


0.10 


0.5 


09 


0.005 


0.005 


1.50 


1.00 


0.50 


0.00 


2.00 


1.50 


737 


983 


-0.10 


26 


4 


025 


0.03 


0.9 


0.005 


0.005 


1.50 


1 00 


0.50 


0.00 


1.53 


1.50 


750 


924 


-057 


-60 


5 


0.10 


1.5 


0.9 


0.905 


0.005 


1.50 


1.00 


0.50 


000 


3.00 


1.50 


708 


1028 


0.90 


26 


6 


0.10 


0.03 


2.5 


0.005 


0.005 


1.50 


1.00 


050 


0.00 


1.53 


1.50 


733 


925 


1. 03 


-37 


7 . 


0.10 


0.03 


0.3 


0.005 


0.005 


1.50 


1.00 


050 


0.00 


153 


1.50 


757 


975 


-1.17 


-37 


e 


0.08 


0.03 


0.9 


0.005 


0.005 


150 


.1.00 


0.80 


0.00 


153 


150 


745 


964 


-0.87 


-41 


9 


0.06 


0.03 


0.9 


0.005 


O005 


150 


100 


050 


0.00 


153 


150 


745 


971 


-0.87 


-5 


10 


0.04 


0.03 


0.9 


0.005 


0.005 


150 


1.00 


0.60 


000 


153 


150 


750 


985 


-0.57 


60 


11 


P f 09 


0.03 


03 


0.005 


0.005 


250 


1.00 


0.50 


0.00 


253 


150 


781 


1060 


-0.57 


30 


12 


0.09 


0.03 


05 


0.005 


0.005 


150 


2.50 


0.00 


0.00 


1.53 


250 


763 


981 


-1.97 


-262 


13 


0.09 


0.03 


0.6 


0.005 


0005 


1.50 


0.00 


9.09 


0.00 


023 


000 


783 


981 


053 


251 


14 


0.09 


0.03 


0.5 


0.005 


0.005 


1.50 


0.00 


000 


0.00 


023 


0.00 


763 


981 


053 


251 


IS 


0.09 


0.03 


0.5 


0.005 


0.005 


1.50 


0.00 


2.50 


0.00 


1.53 


250 


721 


944 


-1.97 


-117 


16 


0.09 


0.03 


0.5 


0.005 


0.005 


1.50 


1.00 


0.50 


0.20 


1.53 


1.50 


755 


960 


-1.17 


15 


17 


0.09 


0.03 


0.9 


0.005 


0.005 


1.00 


1.00 


0.50 


0.70 


1.03 


1.50 


735 


940 


-1.27 


-19 


16 


0.09 


0.03 


0.6 


0005 


0.005 


1.50 


1.00 


0.50 


1.50 


153 


150 


755 


1022 


-2.47 


420 


19 


0.09 


0.03 


0.5 


0.005 


0.005 


0.03 


1.00 


0.50 


0.20 


0.06 


1.50 


709 


841 


-1.17 


-30 


20 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


0.20 


0.43 


1.50 


716 


867 


-0.77 


-34 


21 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


0.20 


0.43 


1.50 


716 


867 


-0.77 


43 


22 


0.09 


.0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


020 


0.43 


1.50 ' 


716 


867 


-0.77 


43 


23 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0 50 


020 


0.43 


1.50 


716 


867 


-0.77 


43 


24 


009 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


020 


0.43 


1 50 


716 


867 


-0.77 


43 


25 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


p.59 


020 


0.43 


1.50 


716 


867 


-0.77 


43 


26 


0.09 




0.9 


0.005 


0.005 


040 


1.00 


0.50 


020 


0.43 


1.50 


716 


867 


-0.77 


43 


27 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


0.20 


0.43 


1.50 


716 


867 


-0.77 


43 


28 . 


0.09 


0.03 


0.9 


0.005 


0.005 


0.40 


1.00 


0.50 


020 


0.43 


1.59 


716 


867 


-0.77 


43 


29 


0.09 


003 


09 


0.005 


0.005 


0.40- 


1.00 


0.50 


020 


043 


1.50 


716 


B67 


-0.77 


43 
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IMBEKftft 






3b 




No 


ttJtif 

(°C) 




T=r*ix j tea. 








(80 




■t 
i 


850 


750 


4O0 


700 


40 


420 


20 


B+ r 


o 
t 


800 


750 


400 


700 


40 


420 


20 


B + Y 


o 


800 


750 


400 


680 


40 


420 


20 


B+r 


A 


800 


750 


4O0 


700 


40 


420 


20 


B+ Y 


c 
O 


800 


700 


400 


660 


40 


420 


20 


B+r 


D 


750 


700 


400 


660 


40 


420 


20 


B+ r 


7 


800 


750 


400 


720 


40 


420 


20 


B+ r _ 


Q 

o 


800 


750 


400 


700 


40 


420 


20 


B+ r 


o 

y 


800 


750 


400 


700 


40 


420 


20 


B+r 


-* n 
10 


600 


750 


400 


700 


40 


420 


20 


B+r ; 


11 


870 


750 


400 


750 


40 


420 


20 


B+ y 


12 


800 


750 


400 


700 


40 


420 


20 


B+r 


13 


800 


750 


400 


700 


40 


420 


20 


B+ r 


14 




750 


400 


700 


40 


420 


20 


B 


15 


7CTJ 


700 


400 


680 


40 


420 


20 


B+ r 


16 


800 


700 


400 


700 


40 


420 


20 


B+ r 


17 


870 


700 


400 


700 


40 


420H 


20 


B+y 


18 


870 


700 


400 


700 


40 


420 


20 


B+ r ! 


19 


800 


760 


400 


700 


40 


420 


20 


B+ r 


20 


900 


750 


400 


700 


40 


420 


20 


ea 
CJ 


21 


700 


750 


400 


700 


40 


420 


20 




22 


800 


840 


400 


700 


40 


420 


20 


B 


23 


800 


i 600 


400 


700 


40 


200 


20 


B ! 


24 


800 


i 750 


600 


700 


40 


420 


20 


P 


25 


800 


750 


250 


700 


40 


420 


20 


M 


26 


800 


750 


400 


800 


40 


420 


20 


! B+ r 


27 


800 


750 


400 


650 


40 


420 


20 


B+ y 


1 28 


800 


750 


400 


700 


40 


600 


20 


B+ y 


2d 


800 


750 


400 


700 


40 


250 


20 


B+ y 



[oo4 6] &*>titz&mmz'o^x. ftmm® C7x 

iLtZo emit. 3l3§g*®SI*. W-H : 30mm©J 



*>«>o£>8 (Zn) l=if^l+L, «>o -5 A* 

gliSEMgf doooig. 3 . gHb1&i£ 

[0 0 4 7] 
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No. 


(ifclB 96) 

» ITTH w 








Mri 
({*&%) 


YP 
(MPa) 


TS 
(MPa) 




TSXE1 
(MPa) 


S 1 


95 


2 


0. 8 


2. O 


1 0 


1 90 


360 


40 1 




9 


2 


93 


2 


0. 6 


2. 0 


3. 0 


260 


450 


45 


mm 


o 


3 


93 


0 


0. 8 


4. O 


3. 0 


310 


480 


38 




X 


4 


85 


0 


1. O 


5. O 


10. 0 


290 


660 
51 0 


36 1 
36 \ 


F*I»] 


O 

X 


5 
6 


93 
93 


2 
2 


0. 8 
0. 4 


2 O 

2. 0 ! 


3. 0 
3. O 


350 
330 


650 


32 


X 


7 


94 


6 


1. 2 


0. O i 


0. 0 


280 


440 


35 


EEEK1 


O 


8 


95 


1 


0. 1 


0. 5 


4. 0 


250 


450 


45 


W»WH 


O 


g 


96 


1 


0. 1 


0. 5 


3 0 1 


230 


420 


45 


lLkM*J 


O 


io 


97 


0 


0. 0 


1 0 


2. 0 i 


220 


40O 


45 


EM*M«] 


o 


11 


94 


0 


0. 0 


2. O 


4. 0 


240 


440 


45 




o 


12 


90 


5 


2. 0 


0 o 


5. 0 


260 


490 


36 




o 


13 


96 


4 


0. 8 


0. 0 


0. O 


250 


440 


35 




o 


14 


90 


10 


2. 0 


o. o 


O. 0 


250 


440 


36 




o 


! 15 


95 


5 


1. 0 


0. 0 


0. 0 


260 


490 


36 


176. 4 


o 


16 


94 


1 


0 2 


1 o 


4 0 


260 


450 


46 


202. 5 


o 


17 


94 


2 


0. 3 


1 . 0 


3. U 


280 


460 


40 


184. 0 


o 


18 


75 


20 


4. 0 


! 2. 0 


3. O 


450 


620 


25 


166. 0 


o 


19 


94 


3 


0. 5 


2 0 


1. 5 


260 


450 


36 


162. 0 




20 


94 


6 


V 2 


O 0 


0. 0 


280 


460 


35 


161. 0 


-a- 


21 


93 


6 


1. 2 


1 o 




BESS 






22 


93 


7 ' 


1. 4 


O 0 


o o 


320 


480 


29 


139. 2 


o 


23 


93 


7 


1. 4 


0. 0 


0. 0 


320 


480 


29 


139. 2 


o 


24 


93 


7 


1. 4 


o. o 


o. o 


320 


470 


31 


145. 7 


o 


25 


93 


7 


1. 4 


o o 


0 0 


310 


480 


1 29 


139. 2 




26 


93 


7 


1. 4 


0. 0 


0. 0 


300 


490 


28 


137. 2 


=8= 


27 


93 




1 4 


0 o 


0 0 


260 


450 


34 


153 0 




28 


93 


7 


1 4 


0. o 


0 0 


260 


440 


35 


154. O 


1 o 


29 


93 


M 




O. 0 


0. 0 


260 


450 


36 


162 O 


o 



mm 



§1*1 A 
13351 

tissm 

paa 

■3321 
EZ3SI 

Emu 
■sun 
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C 2 2 C 38/00 3 O 1 W 

38/16 
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^ssitti^jiinj^or i s*6 tt*b&tt# 

F£— 4K037 EA05 EA06 EA13 EA15 EA16 
EA17 EA20 EA27 EA28 EB06 
FC02 FC03 FC04 FE01 FF02 
FJ04 FJ05 FK08 GA05 
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